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1 IIACIIOPT ®OH/JIA OLIEHOYHBIX CPE/CTB I10 YYEEHOM

AUCHUIIJINHE

HpOI‘paMMHOG MaTeMaTH4YecCcKoe obecrieyeHue

1.10061mue noJ10KeHus
OueHoYHbIE Cpe/icTBAa pa3paboTaHbl B COOTBETCTBUHU ¢ PeepasibHbIM

I‘OCy,ElapCTBeHHbIMO6paSOBaT€fIbeIM

CTaHAApPTOM

cpegHero

npodeccuoHasibHOT0 o6pazoBaHus (aanee — PI'OC CIIO) no cnenyajsbHOCTU

38.02.04 KomMepuusd (1o oTpacasim).
OueHO4YHblE CpeACTBa NpeJHA3HA4YeHbl /JJisi KOHTPOJIS W OILleHKHU

00pa30BaTeJIbHbIX JOCTHXKEHUW O00y4aroluxcs,

OCBOMBIIHWX NpPOrpaMMmy

y‘I€6H0ﬁ AU CHOUITJIMHBI HpOFpaMMHOG MaTeMaTU4YeCKoe obeclieyeHHue.

OLleHO‘-IHbIe cpedCTBa BKJ/IIKOYAKT KOHTPOJIbHBIE MATeEpHaAJIbl

JUIS

NpoBe/IeHHs] IPOMEXYTOUYHOM aTTecTaluu B popMe AudPpepeHIIMPOBAHHOTO

3a4eTa.

1.2Pe3ybTaThl 0CBOEHUSA AUCLUIIJIMHBI, IOAJIeKallye IPpoBepKe.
PacnpeaeneHue olleHUBaHUS pe3yJibTaTOB 00y4YeHHUs 10 BUAAM

KOHTPOJA
Pe3ynbrarel Hanmenosanue anemenTa | Bun arrectaniun | OCHOBHBIE ITOKa3aTenn
00yueHUs1(0OCBOEHHBIE YMEHH| YMEHUI WJIU 3HAHUI . OLIEHKU PE3YJIbTaTOB
TEKYIIUN | TPOMEK
CBOCHHBIC 3HAHU)
V1. Paborath ¢ TekctoBoii u | Y1.1. Pemats 3amaun * -JleMoHCcTpanus
MaTeMaTHUYeCKOM 00acTsIMu | anreOpsbl. 3JIEMEHTAPHBIX BBIYMCICHUN
penakTopa MathCAD B cpene MC.
+ .
-Pemenne  ypaBHeHMH U
HEPABEHCTB C TEKCTOBBIMU
KOMMEHTAPUSIMHU.
V1.2. Pemats 3a1aun * -Brranciienne [IpEaEIoB
MaTeMaTU4eCKOro MIPOU3BOJHBIX, MIHTETPAJIOB  C
aHaJIn3a. TEKCTOBBIMU
KOMMEHTAPUSIMHU.
* — Tloctpoenne rpadukroB
GyHKLIUH.
V2.Pemats npuKiaaHbe V2.Pemare npuxnaassie | + -CocraBnenue
3a71auM B 00J1acTH 3a/1a4n B obnacTtu MaTeMaTUYECKUX  MoJelel
npodecCHOHATHHON npodeCCUOHATBHON 3a1a4 JINHENHOT O
NESTENIbHOCTU B Cpelle | IEATENbHOCTH B Cpelie IPOrpaMMUPOBAHUS
MathCAD. MathCAD. + -JleMoHcTparus pelieHne
3a1a4 JIMHEWHOT' 0
IPOrpaMMHUpPOBaHUsl B Cpesie




MC.

31.0OcHOBHBIE METOIbI
pelIeHus TPUKIATHBIX
3a/1a4 ¢ TTIOMOIIIBIO
KOMITBIOTEPHOM
nporpammel «Mathcad» B
obmactu
npodeccruonambHOM
JEeSITeNIbHOCTH.

3.1.10cHOoBHBIE + -[lepeuncieHne  OCHOBHBIX
JIIEMEHTHI AIIEMEHTOB PEIAKTOPA.
MaTeMaTHYeCKOro

penakropaMathCAD.

3.1.20cHOBHBIX METONOB | + -N3noxenue CTPYKTYpBbI
peIeHHsI TPUKJIATHBIX MaTeMaTHYECKOU MOJIENTN
3a7a4 C MOMOIIIBIO 3amaq JTMHEWHOT O
KOMITBIOTEPHOM pOrpaMMHUPOBaHHUS
nporpammel «Mathcad» B

06IacTI --Micnonb3oBaHue amnmapara

npodeccuoHaTbHON
JESTENHbHOCTH.

MaTeMaTHYECKOTO pPelaKTopa
JUTSI TIPUKJTATHBIX 3a/1a4.

1.3 PacnpeesieHue TUIIOB KOHTPOJIbHbIX 3aJAHUM 110 3/IEMEHTaM
3HAHUUN U YMEeHUH

HOMepa 1 HAaMMCHOBAHMUA pa3aciIoB,

Tekyimuii KOHTPOJIb

[TpoMexyTOYHBIN KOHTPOJIb

TEM. Kon Kog
Tun " Tun u
KOHTPOJIBHOT'O | HAUMEHOBAHHUE | KOHTPOJBbHOTO | HAMMEHOBAHUE
3a7aHus YMEHUH, 3a7aHus YMEHUH,
3HAHHH 3HAHHH
Tema 1.
Brenenue B cpeny MathCAD. 2;\@ 1L17Ne(1- Y1.131.1
Tema 2. 4Ne2,17Ne(5-11)  V1.2,31.1
DJEMEeHThl MaTEMaTHIECKOTO
aHanmusa.
Tema 3. 4Ne3
17Ne(12-15) ¥2,31.2

ITousarue o muHEHHOM

nporpamMmupoBaHuu..Monenu 3agau
JIMHEMHOr 0 TPOrpaMMHUPOBAHUS.




2 CNELUPUKALIMA OLEHOYHBIX CPE/ICTB

Jl1l TeKyleroKOHTPOJIS UCNOJIb3yeTCsA: ONPOCTECTUPOBAHUeE, OlleHKa
BbINIOJIHEHUS]  MPAKTUYECKUX, JIab0opaTOpPHBbIX, KOHTPOJIbHBIX paboT,
KYPCOBBIX IPOEKTOB (paboT), OlleHKa CaMOCTOSITeJIbHON PaboThl U ApYyTHE.

s IpOMeXYyTOYHOMN aTTecTaluuu
ycnoJib3yeTcs:dudpepeHyuupo8aHHbvlli 3a4ém.

3 MATEPUAJIbI 111 TEKYIIIETO KOHTPOJIA 110 YYEBHOM
AUCHUIIJINHE

KOHTPOJIbHA{ PABOTA Ne1
BAPUAHT Ne1l
1. BbIYUCIAUTE:

ez -100(In(1) — 2)

(s (D)

2. HaliTu 3HayeHHe BbIpaXKeHHUS:

ad-b =3¢
Cp 2 ecxzua—64,b—4,c-§

3. HaunTu 3HauyeHMe QyHKLMU B TOUKE:

f(x) = (log(x))3+2- \/E—% npux =3

4. PemiuTb ypaBHEHHUE:

y+1 y+2
y—1 y+3_

5. PemnTs cucTeMy ypaBHEHUU:
u—v=-5
7u+20v=-8



6. PeminTh HepaBeHCTBO:

6 —3z

322+Zz—5<0

BAPUAHT 2
1. Beryucaurs :

In(4) - (+/200 — 5)
(sin (g))2 + =10

2. HauTy 3HaYeHUe BbIpaXKeHUS:

a® Vb +ct
8a+ b2

eciua=2,b=1,c =

3. HaiiTu 3HayeHue QyHKLMHU B TOYKE:
f(x) = 4x3 —4x* + 8nmpux = —1

4.PelinTh ypaBHEHHUE:
2-y 7 y+1 5

y—1 2 y—1+2—2-y

5. PemiuTh cucTeMy ypaBHEHUH:
{ 3u+5v =14
2u—4v = -20

6. PeminTh HEpaBEHCTBO:
z3—1
z+2)(z—-4) <0

BAPUAHT 3
1. BbIYHUC/IUTD:

V34 — sin(2m)
1 2
es + 12 + (g)

2. Har'Tu 3Ha4YeHU e BbIpaXKEHUS:
n— % ‘In(a + b - e™)|ecniun=3,25 a=28,123 b=12,1
7



3.HaiiTu 3HayeHUe QYHKIIMU B TOUKE:
tan(x) — In(x3)
@) =
|V2x| -2

npux =1,2

4. PeluuTh ypaBHEHUE:

3(6y —3 2y +3
by=3) _, 2¥
9y — 6 3y — 2

5. PemuThb cucTEMy ypaBHEHHUH:
2u-3v=12
U+2v=-1

6. PeliuTh HepaBeHCTBO:
7 —7z 412
>
z2—2z-73

BAPUAHT 4
1. BbryuciauThb

@t-7
log(e?) — tan(m)

2. HavTu 3Ha4YeHVe BbIpaXKEHUH:

cos(a) + 3\/%
eciuc =3,a=312b=1,2

tan(b) — =

1
7

3.HaiiTy 3HaueHre QYHKLUHU B TOUKE:
2

2
f(x)=2e*——+x3 npux =15
X

Jx

4. PeliTh ypaBHEHHUE:
y+1 2-(y+1) 1
y—1 3-(y—3) 3

5. PemiuTh cucTEMy ypaBHEHUU:
2u+3v=-2,3



u+15v=-11

6. PeliuTh HEpaBEHCTBO:
z+1%(z+2)(z%2+z+1)
(z—1)(z—-3)

[lepeyeHb 06’ bEKTOB KOHTPOJIS

HaumenoBaHue 00beKTOB OcHoBHBIE OKA3aTEJH OLEHKH pe3yJbTaTa
KOHTPOJISA M OLIEeHKH
VY1.1. PemaTs 3a1aun anreOphil. — -JleMoHCTpays 3IeMEHTapHBIX

BbIUKcIieHu# B cpene MC.
-Peenrie ypaBHEHUI U HEPABEHCTB C
TEKCTOBBIMA KOMMEHTAPUSIMH.

YHuBepca/ibHasA LIKaJIa OLeHKHU 00pa30BaTe/IbHbIX JOCTUKEHUM.

[IponeHT pe3ynbTaTUBHOCTH KauecTBeHHasI OIleHKa YPOBHS MOJTOTOBKH
(TpaBUJIBHBIX OTBETOB) bann (otmeTka) BepbanpHblii ananor
95 — 100% 5 OTINYHO
94— 75% 4 Xoporo
74 — 60% 3 Y 10BJIE€TBOPUTEIHHO
meHee 60% 2 Heynosiersopurens
HO

Bpems Ha BbINOJIHEHHUE: 45 MUH.

KoHTpoJsibHast pa6oTa Ne2

BapuaHnT 1
4-x%-11-x-3
3:x2-8x-3

1. BeruucauTtb npeaen GyHKIUU: lirré
X—
2. Haiitu npousBoaHyo GyHKIUM: f(x) := (x + 1) - Vx? —1

3. HaiiTu npor3BoAHY10 GYHKLMHU IPU JAHHOM 3HAaY€HUH apryMeHTa:

f(5) =2 (sin(t))? - cos(t) mput =7

X

4. HaiiTu uHTErpa: f(ex+1)2

5. BIYUCIUTB UHTErpaI: f08(3 V2 x—4- 3{/E)dx

9



6. HailTu acuMOTOTHI, NIOCTPOUTh ACUMNOTOTHI U TpadukK (GYHKIUU:

x2
y(x) =—
3ameuyaHue: [lpu pemieHnu HoMepoB 1,3,5 B oTBeTax HeOOXOJAUMO
NOJIYYUTh [JEWCTBUTEJbHOE 4YMCJIO0; TPU peluleHUWd HOMepPoB 2,4
NOJIydYeHHble pe3yJbTaThbl, €CJAM 3TO BO3MOXHO, HEO0OX0AUMO
YIPOCTUT.

BapuaHT 2
2

1. Beruucautb npeaen GyHKIUMU: lirr& (1 + g)
x—

2
2. HaviTu npousBogHyto ¢yHKIuM: f(x) = In (x +4)

x2-1

3. HaliTu npor3BoJHY10 GYHKIIMM PU JAHHOM 3HAaYEHUU apryMeHTa:

f(t) =3 -Ve*t*3 nput=0

4, Haiitu unterpas: [(sin(x))? - cos(x)dx

3
5. BbIYHUCJIUTD UHTErpal: fz —

6. HaliTu acuMINTOTBI, NOCTPOUTb ACUMIITOTbI U rpaduK QYHKIHUMU:
x—3
y(x) ==—

x+2

3ameuyaHue: [lpu pemeHuu HoMepoB 1,3,5 B oTBeTax HEOOXOJUMO
NOJIYYUTh [JEWCTBUTEJbHOE 4YMCJIO; MpPU peluleHWd HOMepoB 2,4
NnoJlydeHHble pe3yJbTaThbl, €CJAM 3TO BO3MO>KHO, HEO0OXOJAUMO
YIPOCTHUTb.

BapuaHT 3

5

—-X
1. BeruucauTb npeaea yHKIuu: lim ———
penes GyHKIL Y8 3—VZx—1

2. Haittu npousBognyto dyHKumH: f (x) = cos(x) + (sin(x))?

10



3. HaliTu npor3BogHY10 QYHKIIMU NPU JAHHOM 3HAaYEHUU apryMeHTa:

6t
t) =—— nput=+3
fO=Tm
(-9
4, Haiitv unterpan:: [~——=dx

x2
ud
5. BLIYMCIUTD I/IHTeI‘paJI:fO3 eos™) . sin(x)dx

6. HailTu acuMOTOTHI, NIOCTPOUTh ACUMIOTOTHI U TpadukK (GYHKUUU:

2
y(x) ==

3ameuyaHue: [lpu pemieHnu HoMepoB 1,3,5 B oTBeTax HeOOXOAUMO
NOJIYYUTh [JEWCTBUTEJbHOE 4YMCJI0; TPU peUleHUWH HOMepoB 2,4
NOJIydYeHHble pe3yJbTaThl, €CJAM 3TO BO3MOXHO, HE0O6X0AUMO
YIPOCTUT.

BapuaHt 4
. 2tan(4-x)
1. Beryucauts npeges QyHKIUHA: llH(l)T
X— :

2x_g=2x

2. HaiiTu npousBogHyt0 yHKIUU: f (x) = 2 -

3. HaiiTu npor3BoAHY10 GYHKLMHU PU JAHHOM 3HAaY€HUH apryMeHTa:

f(t) = ln(\/cos(Z . t)) nput = g

dx

y 1
4. HaiiTv MHTErpaI: fﬁ
2%

5. Beryucaurh I/IHTeraJI:fol(x2 + 1)3 - xdx

6. HailTu acuMnTOTHI, NIOCTPOUTh ACUMNOTOTHI U Tpaduk (GYHKIUU:
x+2

y(x) = 2

3ameuyaHue: [lpu pemieHnu HoMepoB 1,3,5 B oTBeTax HeOOXOJUMO

NOJIYYUTh [JEWCTBUTEJbHOE 4YMCJIO; TPU pelleHWH HOMepoB 2,4
11



NoJIy4YeHHbIE
YIOPOCTUTb.

pe3yJibTaThl,

ecJii 3TO

Bpems Ha BbINOJIHEHUE: 45 MMH.
IlepeyeHb 00'bEKTOB KOHTPOJIS

BO3MOKHO,

HeobX0IHMO

HauMeHnoBanme 00beKTOB
KOHTPOJISI 1 OLIEHKH

OcHoBHBIE NTOKAa3aTeIN OlleHKH pe3yjabTartra

V1.2. Pemiare 3anaun
MATEMATUYECKOr O aHAJIN3A.

— Brruncnenue npeaenoB NpOU3BOIHBIX ,
WHTETPAJIOB C TEKCTOBBIMH KOMMEHTAPUSIMHU.
—IToctpoenue rpadukoB QyHKIUH.

YHuBepca/ibHasA IIKaJIa OLeHKHU 00pa30BaTe/IbHBIX JOCTHXKEHUM.

[IpoueHT pe3yIbTaTUBHOCTH

KauecTBeHHas OlIeHKa YPOBHS MOJATOTOBKU

(IpaBUIIBHBIX OTBETOB) bann (ormeTka) BepbanbHblii aHanor
95 — 100% 5 OT1au4HO
94 — 75% 4 XopoIio
74 — 60% 3 Y 10BJIETBOPUTENHHO
MeHee 60% 2 HeynoBiieTBOpUTEIHHO

KoHTpoJsibHast pa6oTa Ne3

BapuanT N2 1

CocTaBUTh MaTeMaTHYECKHE MO/eJIU 3a/1a4.

1. Ha 3Bepodepme MOryT BblpallUBaThbCs YE€PHO-OYpble JIUCUIBI U TMECIbI.

Jlns obecniedeHMs " HOpMaJIbHbBIX YCJI0BUM WX BbIPAllMBAHUSA UCIOJb3YIOTCA

TPpHU BHJAa KOPMOB. KosinyecTBO KOpMa Kaxaoro BHIA4, KOTOpPOE€ AOJIX)KHbI

noJiyyaThb JIMCULbI U MeCLbl, IPUBEJEHO B Tabsuue. B Hel ke ykasaHO
MMewlleecss KOJMYECTBO KOpPMa KaXKAOro BHJA, KOTOpPOe MOXeT ObITh
MCNO0JIb30BaHO 3BepodepMoOil, U MPUObLIb OT peaju3aldd OJHOW HIKYPKH

JIMCHUILIBI ¥ OJTHOU IIKYPKUIIECLIA.

Buaer kopma KonmuuectBo emununr kopma, |Mmaromeecs
KOTOpOE €KEIHEBHO JOJDKHBI |KOJHMYECTBO
MOJTy4aTh KOpMa
JIVICHTIBI TIECIIBI

I 2 3 180

1 4 1 240

11 6 7 426

[TpuObLIb OT peanan3anuu OTHOM 16 12

HIKYPKHU (JIEH. e]1.)

Onpe,qume, CKOJIbKO JIMCHUII U CKOJIBKO IIeCHoB CjeAyeT BbIpalllMBATb Ha

12




3BepodepMe, yToObl NpPHUOBLLIbL OT peaju3alMd UX M[MKYpPOK Oblia
MaKCUMaJIbHOM.

2. ®upme He0O6XOJUMO U3rOTOBUTH He MeHee 40 3aroToBOK THma A U He
MeHee 20 3aroToBOK TUNa B M3 cTaHAApPTHBIX (OJWUHAKOBBIX) JIUCTOB KECTH.
Packpoil KaKZOro JIMCTa KeCTU MOXKHO OCYILLeCTBUTb TpeMs CIIOCOOAMMU.
KosMyecTBO 3aroToBOK KaXKJOro THUIA, NOJIydaeMbIX IPU pacKpoe OJHOTr0
JIUCTA MO KaXJO0My CIOCO0y U OTXOJbl OT OJHOIO JIUCTA, MOJy4YaeMble IpHU
M3rOTOBJIEHUMU 3aroTOBOK KaXJbIM CHOCOO0M JaHbl B Tabsune. CKOJIbKO
JIUCTOB HY>KHO PACKpPOUTb KaXKAbIM CHOCOO0OM, YTOOBI Y/[OBJETBOPUTH
NOTPEOHOCTb B 3aroTOBKax M 4YTOObl OTXOAbl NPU I3TOM OBbLIU

MUHHUMaJbHbIMU?

3aroToBKU KonudecTBo 3aroToBOK mpH KaXk0M CITOC00€ pacKpost
1 cioco6 2 croco6 3 croco6

A 5 2 7

B 4 7 5

Otxoms! (TM?) 6 8 4

3. C mectu cenbckoxo3aucTBeHHbIX mnoJierd [11,112,113,114,115,I16 HyxHO
OTIPaBUTh COOPAHHYIO MIIEHUIY Ha ABa 3jieBaTopa 31 u 2. KakuM o6pazom
HY»KHO  OpraHh3oBaTb  I[E€pPeBO3KYy  MUIEHUIbl, 4YTOOBI  3aTpaThl
ObJUMUHUMANbHBIMU? CTOUMMOCTb IlepeBO3KU (B JAeH. ed.) 1 TOHHBI
NIIEHULbI OT KaXX/10TO0 MO0JISl 0 KaXKJA0T0 3JIeBaTOPa, KOJUYECTBO COOPAHHOH
JIIIeHUINbl (B TOHHAx) Ha KaXJOM I0oJie, KOJUYECTBO IepepabaTbiBaeMou
NIeHUIb] (B TOHHAX) Ha KaXkK/IOM 3JieBaTope NpUBeieHbl B Tab/IUILE:

3, E)) OtmpaBieHo
IT1 15 18 24
13 10 16 30
I13 21 12 40
[14 8 22 18
15 10 24 20
I16 16 14 28

13



[TorpeGHOCTH 90 70 Bcero: 160

BapuaHnT No2

CocTaBUTb MaTeMaTUYeECKHE MOJeJIU 3a3a4

1. llex ¢abpuku BhimyckaeT JABa BUJa usgequ A u B. CKosbko HU3eui
KaXJ0ro BHAA -J0OKHO BBINYCKATbCA €XXeJHEBHO, YTOObI IMOJYYHUTb
MaKCHMaJIbHY10 NPUObLIb. Heo6X0AMMble JJaHHbIE HAXOASATCS B Ta0JIUILIE.

A B MaxkcuMm.Bpemst paboThI (1)
[Tpu6bIB OT otHOTO M3AEnUs (1. €.) |3 2
Bpemst 06paboTku Ha cTaHke (1) 2 0 90
Bpems mrammioBku (4) 0 2 80
Bpewmst monupoBku (1) 8 3 390
Bpewms okpacku (1) 5 3 300

2. Ilpu oTKOpMe XXMBOTHBIX KaXK/10€ YKUBOTHOE JIOJKHO MOJIYYHUTh HE MEHee
60 exn. nuTaTesbHOTO BelecTBa A, He MeHee 50 ef. BeltectBa B v He MeHee 12
el. BellecTBa C. YKazaHHble NUTaTeJibHble BellleCTBa CoJep>KaTcsl B TpeXx
BHUJaxX KopMmoB. Cojep:KaHMe €JWHUL], MUTATEJbHOTO BelecTBa B 1 Kr
KaXJ0ro M3 BUJOB KOpMa MpHUBeJeHO B Tabuuie. COCTaBUTh JHEBHOU
palMoH, ob0ecne4yMBAWIUKA  MOJy4YeHUEe HeOoOX0AMMOro KOJIMYeCTBa
NUTATEJNbHbIX BELECTB MPU MUHHMMaJIbHBIX JHEBHBIX 3aTpaTax, ecau LeHa 1
Kr kopMma [ Busia cocrapasietT 9 pyo6., Il Buga -12 py®6., Il Buga - 10 py6.

IIutarenbHbIE
KonuuectBo nut.BemiecTB B 1 Kr kopma
BEIIECTBA
| 1 1l
A 8 10 9
B 9 4 6
C 1 4 3

/IBa xsie603aBosa X3 ¥ X3 BbINEKAWOT XJeO U OTHPABJSIOT €ro B YeThbIpe
MarasruHa M1 M, M3, M4. Kakum 06pa3oM HY»KHO OpraHM30BaTh NEPEBO3KY
xJe6a, 4ToObI 3aTpaThbl ObLIM MHUHUMaJbHBIMU? CTOMMOCTH NepeBO3KHU (B
JleH. ef.) 1 ToHHBI xyieba OT KaXA0ro x/e603aBojia [0 KaXKJ0ro MarasuHa,

KOJIMYECTBO OTMpaBJeHHOro xJjeba (B TOHHAxX) C KaXJoro xJjebos3aBoja U
14



NOTPeOHOCTD B XJiebe (B TOHHAX) KaXK/10I'0 MarasvHa npuBeeHbl B TabJIUIE:
M1 (M2 |M3 |M4 OtmpaBieHo

X31 50 75 30 60 5,4

X32 40 80 50 25 4,8

[TorpebHOCTH 3,2 2,6 2,0 204 Bcero: 10,2

BapuanTt N23

CoCcTaBUTH MaTeMaTU4eCKHUe MOJeJH 3a/a4

1. Jlna npousBojAcTBa CTOJIOB U KapoB MebesibHass ¢dabpUKa MCMOJb3yeT
pecypcel: ApeBecrHa (M3), JIaKOKpaco4Hble H3Jenud (Kr), TPyAOeMKOCTb
(uesroBeko-4achl). HopMa 3aTpaT pecypcoB Ha OJHO HU3JeJiMe KaKA0T0o BU/A,
OpUOBLIb OT peasy3alMyd OJJHOTO HU3Jesus Kaxjoro Buja (B JeH. en.),
HMMelolleecss KOJIMYECTBO KaXK/J0ro pecypca npuBefieHbl B Tabsuie. CKOJbKO
CTOJIOB U CKOJIbKO IKadpoB HAJA0 M3rOTOBUTH, 4YTOObI MOJYYUTH
MaKCUMaJIbHYIONPUObJIb OT UX pealn3alun?

Pecypcor Hopwmpbl 3atpat Ha 071HO HmMeromeecs
n3Ienne KOJI-BO PECypCOB
Cron [xad

HpeBecuna 0,3 0,5 26

JlakokpacouHble u3Aenus 2 3 126

TpynoeMKocTh 8 12 1360

[TpuGBLIH 90 110

2.B aTtenbe M3 MMewUXCSI OJMHAKOBBIX OTPE30B MaTepHhasia HEOOXOAHUMO
BbIpe3aThb BbIKPOWKU 4deThbipex BUAOB A, B, C, /I B Ko/JiM4uecTBe He MeHee
cootBeTcTBeHHO 17, 28,16,13. Kaxkablii oTpe3 MaTepuasia MOXET ObIThb
pa3MeyeH Ha BBIKPOWKM JByMsl cnoco6aMu. Kosn4yecTBO MOJIy4EHHBIX H3
OJTHOTO OTpe3a BBIKPOEK KaXJAO0r0 BHJA MNPU KaXKJOM H3 2-X CIOCO0OO0B,
BeJIMYMHA OTXOJOB NPH BBIKPOKWKE OJHOrO KyCKa IO KaXKJO0MYy U3 CIIOCOOOB
JlaHa B TabJuune. OnpeiesuTh CKOJIBKO OTPE30B MO KaXJA0MY K3 CIOCOOOB
He006X0/IMMO Pa3MeTHUTbh, YTOObI YA0BJETBOPUTh MNOTPEOHOCTb B BBIKPOMKaAX
Kak/10TO BU/A U YTOObI OTXO/Ibl TPU 3TOM ObIJIM MUHUMAJIbHBIMH.

Bu el BeIkpoiiku KonuuecTBO BRIKPOEK MPH KaxI0M CIIocooe.

1-#1 crioco6 2-11 crtoco0

A 3 4
C 6 5
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B 2 8

Jil| 5 0

Bemmunna orxomos C 90 110

3. OpFaHI/IBaLU/IH ocymecTBJideT IIepeBO3Ky MaKapOH 6bICTpOFO

npurotoBseHus ¢ Tpex ckaagoB C1, C2, C3 Ha 4eThbipe ONTOBBIX PBbIHKA
P1,P2,P3,P4- KakuM 06pa3oM HY>XHO OpPraHM30BaThb IEepPeBO3KYy MaKapoOH,
YyTOoObI 3aTpaThl ObLIM MHUHUMaJbHbI? CTOMMOCTb NEPEeBO3KU (B JAeH. ef.)
OZHOU KOPOOKM MaKapOH [0 KaX/J0ro CKJaZa U NOTpeOHOCTb B MaKapOHax
(kosIM4ecTBO KOPOOOK) KaXK/J0ro pblHKA IPUBEEHbI B TabJIUILE.

rl P2 P3 P4 OTmpaBneHo
C1l 4 8 2 3 30
C2 2 3 5 6 40
C3 6 2 6 5 50
[ToTpeGHOCTH 20 30 45 25 Bcero: 120
BapuaHT N2 4

CocTaBUTb MaTeMaTHYeCKHe MO/Ie/I 33/1a4.

1. KonauTtepckas ¢pabpuka A Npou3BOJACTBA TpexX BUJOB KapaMmesu A, B, u
C uCHoJib3ylOT TPU BHJAA ChIpbs: CaXapHbIA MECOK, MaTOKy U (QPYKTOBOE
ntope. HopMbl pacxosa KakJoro BUa CbIpbsl IPHUBeAEHbI B Tab/MIle B Held ke
yKa3aHO o6liee KOJIMYECTBO ChIpbSl KaXKJOro BHUJA, a TaKke MpHBeJeHa
NpUOBILbL OT peasr3alMyd OJHOTO KI' KapaMmesu. HalTu miaH npou3BO/ICTBa,
006ecreyrBaIMi MaKCHMa/JIbHYIOTPUOBIIIb.

Buapl ceipbs Hopwmsl pacxoza ceipes (kr) Ha 1 KT kKapamenu O6miee kon-BO
CBIPBS
A B C
CaxapHbIii ITECOK * 0,6 0,5 0,6 800
ITaToka 04 0,4 0,3 600
®pykTOBOE TTIOpE - 0,1 0,1 120
[TpuobLTE OT peanmu3anuu 1 kv |5 7 6
(meH. ex.)

2. H3BecTHO, 4TO OTKOPM KHUBOTHbBIX 3KOHOMHWYECKH BbBITOAEH ITPHU YCJIOBHUH,
Koraa »XHWBOTHOe€ IIOJIy4aeT B JHEBHOM DpalIlMOHE HE MEHee 6 €HHIL
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MMUTaTeJbHOTO BelllecTBa A, He MeHee 12 eMHUI] TUTATEeJbHOI0O BelllecTBa B,
He MeHee 4 eauHUI, UTaTesJibHOro BeujectBa C. /[lyid oTKOpMa »XKMBOTHBIX
WCNOJIb3yeTCs JiBa BUJA KOpPMOB. Tabjula NMOKa3blBAaeT CKOJIbKO €JUHMUI]
KaXXJ0ro NMUTATeJbHOTO BelllecTBa coAepUT 1 kr kopma. lleHa mepBoro
kopMma 10 py6. 3a 1 kr, a neHa BToporo kopma 16 py6. 3a 1 kr. Kakoe
KOJIMYECTBO KaXKJ0ro KOpMa HEOOXOIMMO UCI0Jb30BaTh, YTOOBI 3aTpPaThl Ha
Hero 6bIJIM MUHUMaJIbHBIMU?

Kopwm/ITut.BemecTBa | ]

A 2 1
B 2 4
C 0 4

3.YeTbipe cTpouTesibHBIX 3aBoga 31,32,33,34, MOCTABAAKT LieMEHTHBIN
pacTBOp Ha TpHU cTpouTesbHbIX miaowaznku I11, 112, 13- Kakum obpasom
HY?KHO OpPraHU30BaTh MEPEBO3KY I[EMEHTHOrO pPacTBOpPA, YTOObI 3aTpaThl
ObLIM MUHUMaJIbHbIMU? CTOUMOCTb IIepeB030K (B JieH. e/I.) C KaXK/I0ro 3aBo/ia
J10 KQXKJI0H IJI01aAKU 1- TOHHBI pacTBOPA, KOJIMYECTBO NIPOU3BEJEHHOTO U
OTTPY?KEHHOTO pacTBopa (B TOHHAX) C KaXJOro 3aBoJila, NOTPEOHOCTh B
pacTBope (B TOHHAX) KaXJ0U MJIOIAIKU MPUBEeAeHbI B Ta0JIHIE:

I I1>. I13 OtmpaBieHo
31 20. |18 16, 50
32 30 15 20 40
33 14 16 22 55
34 10 22 18 45
[TorpeGHOCTH 70 55 65 Bcero: 190

BapuanT N5

CocTaBUTH MaTeMaTUYeCKHE MOJeJIU 3a/4a4.

1. B mBeiiHOM Lexe uMeetrcd 84 M TkaHUM. Ha mowmmB ofHOro xasara
TpebyeTcss 4 M TKaHU, OJJHOU KYPTKH - 3 M, OJJHUX OpIOK -2M. MU3BeCcTHO, 4TO
XaJIaTOB HY>KHO U3TrOTOBUTH He OoJiee 14, KypToK - He 6oJiee 10, 6plok - He
oosiee 11. CKOJIbKO TpebyeTCsl U3TOTOBUTH XaJlaTOB, KYPTOK U OpPIOK, YTOObI
NOJyYUTh MaKCUMasJIbHYH0 NpUObLIb. M3BECTHO, YTO MNpPUOLLIbL OT
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peasiM3alnyMu oJiHOro xaJsara - 40 faeH. efl., KYpTKH - 30 JieH. efl., 6proK - 35 JieH.
eql.

2. Copepxanue BUTaMMHOB A u C B 1 Kr GpyKTOB 33JjaHO TabJIHUIIEM.
CKOJIbKO BUILIHHU, CKOJIbKO aOpHUKOCOB U CKOJIbKO TPYILU CJAeAYEeT BKIOUYUTDH B
JIHEBHOM palMOH, YTOObI B HEM 0Ka3aJIoCh He MeHee 6 MI' BATAMHMHA A- U He
MeHee 75 Mr BuTamMuHa C mpu MUHHUMaJIbHbIX 3aTpaTaX, ecid 1 Kr BUIIHU
ctout 20 feH. en., 1 kr abpukocoB 12 aeH. ef., 1 kr rpywu 10 JieH. ez,

Butamuabsl/DpyKThI A(wMr) C(mr)
Bumns 3 150
AOGpPHUKOCHI 24 75
['pyma 8 100

3.0upmMa ocyuiecTB/seT NMepeBO3Ky caxapa C ABYX ckaazoB Clu C2 B nATh
ToproBbix Touek T1 T2, T3, T4, T5. KakuM 06pa3oM HY>XHO OpPraHHW30BaTh
NepeBO3Ky caxapa, 4YTOObl 3aTpaThl ObLJIM MHUHUMaJbHbIMHA. CTOUMOCTH
nepeBO3KHU (B JieH. e/l.) C KaK/A0T0 CKJIaZa [0 KaX0u TOYKU 1 -ro Kr caxapa,
KOJIMYECTBO OTIPABJIEHHOTO caxapa (B KI) € KaXJ0ro CKJaZja ¥ IOTPeOHOCTh
B caxape (B Kr) B KaK/I0oil TOProBoi TOYKe NpUBeeHbl B TAO/UIIE:

T1 T2 T3 T4 T5 OtmpaBieHo
C1 3 5 4 7 2 500
Cc2 4 3 5 2 6 600
[TorpebHOCTH 150 |200 |350 [100 |300 |[Bcero: 1100
BapuaHT N26

CocTaBUTb MaTeMaTHU4YeCKUe MOJIeJIU 3a4a4

1. Jlng usrotoByieHUs 3-X BUAOB u3Zenuu A, B, C ucnosib3yeTcss TOKapHOE,
bpe3epHoe U cBapoyHOe 06OpyAOBaHHE. 3aTpaThl BpeMEeHU Ha 00pabOTKY
OZIHOTO U3JeJuA AJiS1 KaKJ0ro U3 TUIIOB 000PYA0BaHUS yKa3aHbl B TAOJIUILIE.
B Hel ke yka3aH MaKCUMaJIbHbIM GOHJ paboyero BpeMeHU KaxKAOro W3
TUIOB O00OPY/JOBaHMs, a TakKkKe NPUObLIb OT peajM3allUd OJHOTO U3/ esus
KaXKJloro BUJla. TpebyeTcs ompeAejuTb CKOJbKO H3JEJUU KaXJ0To BUJA -
HY?KHO M3TOTOBUTb MpPEAINPUATHUIO, UTOObI NPUOLIIb OT peasih3alydu Oblia
MaKCUMaJIbHOM.
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Tun o6opynoBaHus 3arpathl BpeMeHH (4.) Ha ofHO u3aenue |(OO0mmii poH.
pab.BpemeHu 0060py.
A B C (a.)
®pesepHoe 2 4 5 120
Toxapnoe 1 8 6 280
CBapouHoe 7 4 5 240
[TpuObuIb (1EH.€1.) 10 14 12

2. @upma 3aHUMaETCs COCTABJIEHUEM JUEThI, COCTOSIIEN U3 5 NMPOAYKTOB.
lueTa fo/xHa cofiepkaThb He MeHee 20 ef.-6eskoB, 30 en. yryieBoioB, 10 en.
»kUpoB U 40 en. BUTaMHUHOB. Kak JielieBsie BCEro OCyleCTBUTh 3Ty AUeTy?
CozepkaHue eJUHUL, KaXAOTo NUTaTesbHOro BemectBa B 100 r kaxzaoro
npoAyKTa, ieHa 100 r kaxkaoro npoAyKTa (B JeH. e/l.) YyKa3aHbl B Ta0JIUILE:

Xnebd Cos Pri6a OpyKTHI Moroko
benku 10 12 30 1 3
YrneBomapt 40 0 0 4 6
Kupst 1 8 3 0 4
Burtamunsl 2 2 4 14 2
Ilena (neH. ex.) 1,2 310 3,2 2,8 0,9

Kenesnass gopora ocyluecTBJsIeT MEPEBO3KY YrIJid, JA0ObITOrO0O Ha NSITH
maxrtax 111,102, I3, U1], [lI3 B gBa ropoga I'l u I'2 . KakuM 06pa3oM HYKHO
OpraHu30BaTh NepPeBO3Ky VYrIJis, YTOObl 3aTpaThl ObLJIM MUHUMAJbHBIMU?
CTOMMOCTb TNepeBO3KHU (B JeH. €4.) 1 TOHHBbI yrJis OT KaXKAOW HIAXThl [0
KaXKJIoro Topo/ia, KOJMYEeCTBO J0OBITOr0O U OTIHpaBJeHHOTO yris (B ThIC.
TOHH) C KaXK/I0HM 1axThl, IOTPEOHOCTD B yrJe (B ThIC. TOHH) KaXK/I0T0 ropoja

NpUBeIEHbI B TAO/HUIIE: .

T, I OtnpaByieHo
1, 500 |300 |20
1, 150 (700 |14
T3 200 (400 (18
i 350 (500 |20

19



s 820 |240 (24

[TorpebHOCTH 52 44 Bcero: 96

Bpemsi Ha BbIllOJIHEHHUE: 45 MUH.
IlepeyeHb 06’ bEKTOB KOHTPOJIA

HaumeHoBaHnue 00beKTOB
KOHTPOJISI H OLICHKH

OcHOBHBIE IIOKA3aTEIHN OICHKH pe3yJibTaTa

V2 .Pemars npukiaaHbie 3a1a44 B
obmactu npodeccuoHaIbHON
nestenbHOCTH B cpene MathCAD.

-CocTaBlieHHEe MaTeMaTHYECKUX MOEIeH
3aJ1a4 JIMHEHHOIr 0 IPOrpaMMHUPOBAHUS.

3.1.20CHOBHBIX METO/IOB PEIICHUS
NPUKIIAIHBIX 3271249 C
MTOMOIIBIOKOMITBIOTEPHOM MPOTrpamMMbl
«Mathcad» B obnactu
poQ)eCCHOHANTBHOM ESITETLHOCTH.

--Mcrionp3oBaHue ammapara MaTeMaTHIeCKOT O
penaxkTopa IS MPUKIAIHBIX 3a1a4.

KoHTposibHass pa6oTaNe4

BapuaHT 1

5
1. BIYMCIUTD nipees GYHKIUU: lin(l)(l +3-x)x
X

o A
2. HaiiTu npor3BoAHY10 QYHKLMHU, BLIYMCJIUTD €€ 3HaYeHHue NpU t = 5

f(x) ==3"-(cos(2"t))?

2
3. BblUMCAUTB UHTErpaL: fo

2:x

214

4. TMloctpouth rpaduk Gpynkuuun:y(x) := x3 + 3 - x2 — 2

5. CocTaBUThH MOJeJIb U PEINUTD 3a4a4y.

B mBeiiHOM Liexe uMeeTcs 84 M TKaHU. Ha nmouuB ofHOT0 XasaTa TpebyeTcs
OLHUX OpIOK-2C. XaJaTOB HYKHO CUIMTb He
o6ptok- He 60Jiee 11. [IpubbLIbL OT peasu3anuu

4 M TKaHH, OJHOU KYPTKHU-3M,
6osiee 14, KypToK- He 6oJiee 10,
ofHoro xasnarta- 40 geH.en., oAHOW KYPTKU- 45 feH.el., oJHUX Oprok- 35
JeH.ell. CKOJIbKO HY>KHO CIIMTb XaJaTOB, KYPTOK U OPIOK, YTOOBI MOJYYUTh

MaKCUMaJIbHY0 NPUObLIb?
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Ykasanwue: B 3aganusx 1,2,3- B oTBeTax NOJYYUTh JEeUCTBATEJbHOE YMCJI0. B
3a/laHUU 2- HAWJIeHHYI0 MPOWU3BOJIHYI0, NIPU HEOOXOAMMOCTH, YIPOCTHUTD, a
3aTeM HalTH e€ 3HaYeHHe B JaHHOU TOYKe.

BapuaHnT 2

1. BeruucauTth npefen GyHKIUMU: lim 2xf+5%-3
| peA YHIEH " x—>—33x2+10—-x+3

2. HaiiTu npor3BoAHY10 GYHKLMH, BBIYUCJIUTD €€ 3HaUeHue pu t = 2 :

2
f@)=1In

t+1

42
ex+2_x

3
3. BblUMCAUTB UHTErpa: fl de

4. TloctpouTsk rpadpuk ¢pyHkum:y(x) = 2* — x

5. CocTaBUTb MOJieJIb U PELIUTH 3a/,a4y.

[Ipy oTKOpMe }KMBOTHBIX KaXKJ0€ U3 HUX JOJDKHO MOJYy4YUTh He MeHee 60 ep,.
NUTaATEeJbHOIO BelllecTBa A, He MeHee 50 eZ. NUTATeJbHOrO BelllecTBa B, 1 He
MeHee 12 ef. nuTaTeJIbHOTO BelllecTBa C. YKa3aHHbIe BellleCTBA COAEePXaTbCA
B Tpex KopMax K1,K2, K3. CoxmepxaHuve eIUHHUL, KaXXJOr0 NMUTATEJIbHOTO
BellleCTBA B OJJHOM KI' KaXKJ0r0 KOpMa NpuBeAeHO B Tabuuie. COCTaBUTH
JIHEBHOW palMoOH, 00ecreYrBarolMK NoJy4yeHrne He00X0JUMOT0 KOJIMYeCcTBa
NUTATEJIbHBbIX BelleCTB IPU MUHUMAJIbHBIX 3aTpaTaX, eCJIu CTOUMOCTb 1 Kr
kopMa 1 coctaBaset 1,3 py6., kopMm 2- 0,8 py6., KopMma 3-1 py6.

[IluTaTenbHOE KoJsinuecTBO NUTaTeNbHBIX BELECTB B 1 KT KOpMa
BewecTBa K1 K2 K3
A 8 10 9
B 9 4 6
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Ykasanwue: B 3aganusx 1,2,3- B oTBeTax NOJYYUTh JEeUCTBATEJbHOE YMCJI0. B
3alaHUU 2- HaWJIEHHY0 IPOU3BOJHYIO0, MTPU HEOOXOJUMOCTH, YIIPOCTUTD,
a 3aTeM HalTH eé 3Ha4YeHHe B JaHHOU TOYKE.

BapuaHT 3

VX+4-2

1. BeruucauTtb npenen GyHKIUU: lirr(l) "
X—

2. HaliTu npou3BoHYI0 QYHKIIMM, BBIYMCJAUTD €€ 3HaYeHHe npu t = 1 :
(&) =4-e"?

z 2
3. BbI4MCIUTH UHTETrpas: [ @ dx

6

2-In(x)

4. IloctpouTh rpaduk PyHKIUU: Y (x) =

5. CocTaBUTb MO/IeJIb U PELIUTH 3a/a4y.

Kenesnasa popora ocyllecTBJ/sIET MEPEBO3KY yrIJis, AOOBITOrO Ha 4eThbIpex
waxtax I1,12,1113,u1;, B gBa ropoaa I'l u I'2. CToumMocTh nepeBo3KH 1 TOHHBI
yras (B JeH.e[l.) C KaKJOW IIaxThl B KaXK/Jbld TOpoJi, KOJUYECTBO YT.Jid,
KOTOpO€ HY>KHO OTHPAaBUTb C KaXKJ0W LIAXThl (B TOHHAx) U MOTPEOHOCTH B
yrJie Ka/Joro ropoza (B TOHHAX) yrJis, KOTOPOe HY»KHO OTHPAaBUTh C KaXKJ0U
maxTbl (B TOHHAaX) U MOTPEOHOCTb B yrJe KaxAoro ropoaa (B TOHHAX)
npuBeieHbl B Tabusiune. Kakum o6pa3oM opraHu3oBaTh NepPeBO3KY YIS,
YTOObI 3aTPaAThl ObLIM MUHUMAJIbHBIMU?

I'opona I'l 2
OTtnpaBneHo(T)
[MaxThI
1 560 470 20
12 150 100 14
13 290 210 18

114 620 530 20
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[ToTpe6HOCTH(T) 40 32 Bcero:
72

Ykaszanue: B 3agaHusx 1,2,3- B oTBeTax NOJYYUTh JEUCTBUTENbHOE YUCII0. B
3a[laHUU 2- HAWJIEHHYI0 MPOWU3BO/IHYI0, NIPU HEOOXOAMMOCTH, YIPOCTHUTD, a
3aTeM HaWTH e€ 3HayeHHUe B JaHHOU TOUKE.

BapuaHnT 4

. 2:sin(3x
1. BeruucauTtb npeaen GyHKIUU: llr%#
x— :

2. HaiiTu npor3BOAHY0 QYHKLIMH, BBIYMCJIUTD €€ 3Ha4eHue npu t = 1:

+1
f @) :zzt-t+3

4—x+4

3. BbIYMCIMTB HHTErpaJ: fz dx

4. TloctpouThb rpaduk Ppynkuuu:y(x) == x* —5-x% + 4

5. CocTaBUTb MO/IeJib U PELIUTH 3374y .
lexnpeanpUsATHUABBINYCKAETHU3IEJNUAIBYXBUOB: AuB.
[IpubbLIbOTpEan3anuuogHorousgenusisugaA pasda 300 gen. en., B - 200
JeH. el. CKOJbKOU3AeJUNKaKI0TOBUAAHY>KHOBbBINYCTUTb.YTOOBINOJIYYHUTh
MaKCUMaJbHYIONpUObIIb? Heo6xoaMblelaHHbIEHAXOAATCABTAOIULE.

BunobpaborkuBpemsanaoopaboTkyoanoronsaenus (4) MakcumanbHOEBpeMspadoT

bl (4)
A B
CranouHas 2 0 90
[IItammoBka 0 2 52
[TonupoBka 8 3 390
[Toxpacka 5 3 300

Ykasanwue: B 3aganusx 1,2,3- B oTBeTax NOJYYUTh JEeUCTBUTEJbHOE YKCI0. B
3a/laHMU 2- HAaWJIEHHYI MPOM3BOAHY0, IPU HEOOXOJUMOCTH, YIPOCTUTD, a
3aTeM HaWTH e€ 3HayeHU e B JJaHHOM TOYKE.
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BapuaHT 5

1. Beruucautb npegen GyHKIuM: lim 3x%—2.x244
. p rq y u . x_)oos.x_g-x3_6.x4

2. HaiiTu npor3BOAHY10 QYHKLUH, BLIYUMCJIUTD ee 3HadeHue npu t = 0,5:
f) =5t

A
3. BbIUMCIUTDB UHTETpAJI: f03 e - sin(x) dx

10-x
x2+1

4. llocTpouThk rpaduk GyHKIUU: Y (X) =

5. CocTaBUTbMO/Ie/IbUPELINTb3a/jauy.

N3011MHaKOBBIX/IMCTOBPAHEPBIHY>KHOBbIPE3aTh3aroTOBKUYEThIPEXBU/I0BA,
B, C, /IBkosnyecTBe cooTBeTcTBeHHOHeMeHee 40, 48, 64 wu 20.
KaxxablH/IMCTMOXXHOpa3pe3aTbHA3aroTOBKUABYMSICIIOCOOAMM.
Heob6xoauMbleJaHHbleNIPUBEEHbIBTAOIHUIIE.
CKOJIbKOJIMCTOBIIOKAK/JOMYH3CI0COO0BHY>KHOPa3pe3aTh,
YTOOBINOJYYUTbHEOOXO0JUMOEKOJIUYECTBO3arOTOBOKMYTOOBIOTX0ABINIPHUITO
MOBIIMMUHHUMa/JIbHBIMU?

Bunzarorosxu KonmdecTB03aroroBo  MpUKak10MCIIOCOON30THOT OJTHCTA
K
1-priicioco0 2-oiicnoco0

A 3 4

B 6 5

C 2 8

pil| 5 0

BenmunHaoTx0m0B (KB. CM) 270 330

Yka3aHue. B3apanusax 1,2,3 - BOTBeTaxNOJYYUTbAEUCTBUTENbHOEYHUCJIO.
B3sajganuy 2 - HaWJleHHY!0 NPOU3BOJHYI0, TPUHEOOXOAUMOCTH, YIPOCTHUTD,
azaTeMHauTHeé3HaYeHUeBJlaHHONTOYKE.

BapuaHT 6
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1. Beruucautb npegen GyHkuuu: lim %
x-2 Vx—=32

2. HailtTu npousBoJHYI (QYHKIUHM, BBIYUCIUTb €€ 3HayeHhe MNpu t =
0,125:

Flx) = 2 - atagl(4 1)

1
3. BBIYUCJUTH UHTErpaI: fOMZ - (x% + 8)3 - xdx

4. [ToctpouTs rpaduk GyHKIuu:y(x) = _12,.62912:4

5. CocTaBUTBMO/I€/IbUPELIUTH3a/1ady.
dupmMaocyiecTBisgeTepeBo3KycaxapacByxckaagoBC1uC2
BueTbIpeToproBeleToukuT1, T2, T3uT4. KakopranusoBaTbliepeBO3Kycaxapa,
YTOOBI3aTPATbIHAHEEOBVIMMUHUMAIBbHBIMU?  CTOMMOCTbIIEPEBO3KHU 1-
rokrcaxapa (BAEH. en.)  CKaXJOrOCKJIaAaJ0KaKJOUTOPrOBOUTOUYKH,
KOJINYEeCTBOOTIIPABJIEHHOT OCKaX 40T 0
CKJIalacaxapaunoTpPeOHOCThKAXK/I0MTOPrOBOUTOYKHMBCaXapepUBE/IEHBIBTA0

JIUIE.

ToprossieTouku Ckiaibl Tl T2 T3 T4 OTtnpaBneHo(Kr)
C1 0,3 0,6 0,8 0.7 3500

C2 0,4 0,8 1,0 0,2 4500
[ToTpeGHOCTH (KT) 1500 2000 3500 1000 Bcero: 8000

Yka3zanue. B3aganusx 1,2,3 - BOTBETaxNOJYyYUTbAEUCTBUTEIbHOEUUCIIO.
B3aganuu 2 - HalJeHHYI NPOU3BOJHYI0, MIPUHEOOXOJUMOCTH, YIIPOCTUTD,
azaTeMHaWTHeEé3HAaUeHUEeBJaHHOUTOYKeE.

BpeMs Ha BbINOJIHEHHUE: 45 MUH.
[lepeyeHb 06BLEKTOB KOHTPOJIS

HaumenoBanmne 00beKTOB OcHOBHbBIE TOKA3aTeJIU OLIEHKH pe3yJibTaTa
KOHTPOJISI M OLIEHKH
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V1.2. Pemarte 3amaun — Briunciienue npeaenoB mporu3BOIHBIX
MaTEMATUYECKOr'0 aHaJIN3a. ,JAHTErPaJIOB C TEKCTOBBIMH KOMMEHTAPHUSIMH. -

Pemenue ypaBHEeHHI 1 HEPABEHCTB C
TEKCTOBBIMA KOMMEHTAPUSIMH.

V2.Pemars npuKiIaJHbIe 33]]a4H B — JleMoHCTpanus pemeHue 3aad JUHENHOTO
obactu podeccuoHaIbHOM nporpammupoBanusi B cpeae MC.
nesrenbHocTd B cpene MathCAD.

YHuBepca/ibHasA LIKaJIa OLeHKHU 00pa30BaTe/IbHbIX JOCTUKEHUM.

[TporeHT pe3yIbTaTHBHOCTH KauecTBeHHasI OIleHKA YPOBHS IMOJATOTOBKH
(TpaBUIIBHBIX OTBETOB) bann (otmeTka) BepbanpHblii ananor
95 — 100% 5 OTnu4YHO
94 — 75% 4 Xoporo
74 — 60% 3 Y 10BJIE€TBOPUTEIHHO
meHee 60% 2 Heynosiersopurens
HO

4 MATEPUAJIBI /151 MPOMEXYTOYHOM ATTECTALIMHU 110 YYEBHOH

AUCLHHUII/IMHE
Onpoc Ne1
TeKCT 3aaHUS:
1 CdopmynupoBaTh OCHOBHbIE PYHKIIUY MOHATHUN «BU3UPY», KKJIOLIKA»,
«JIaZ0IIKa»
2 IlepeuyucauThb CIOCOOBI U3MEHEHUS APAMETPOB «KJIOUIKH.
3 IlepeyncauTh QyHKIMOHAJbHbIE BOSMOXXHOCTU KHONIOK OKHa
«KanbkyngaTop»
4 CdopMysiMpoBaTh CIIOCOOBI epexo/ia K TEKCTOBOM 06J1aCTH ¥ 0O6paTHO
K MaTeMaTU4YeCKOH 00J1acTH.
5 IlepeuucauTb QyHKIIMOHATbHbIE BO3SMOXKHOCTHU KHOIMOK OKHa
«CUMBOJIbHBIE»
6 IlepeuucauTb QyHKIMOHATIbHbIE BO3SMOXXHOCTHU KHOMIOK OKHa «bysieBa
anrebpa»
7 CdopMysMpoBaTh aJITOPUTM pelLleHUs yPaBHEHUN, CUCTEM YPaBHEHUH,

HEepaBEeHCTB C MOMOIIbIO CAYKeOHbIX c10B Given-Find.
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8 CdopMysMpoBaTh aJITOPUTM pellleHUs] YPAaBHEHHUM, CUCTEM YPaBHEHUH,
HEPABEHCTB C MOMOlblOONIepaTopasolve.

9 IlepeuucauTb QyHKIMOHATbHbIE BO3SMOXXHOCTU KHOMOK OKHa
«MaTeMaTH4YeCKUH aHATHU3».

10 OnucaThb cnocobbl peJaKTUPOBAHUA rpadpuKa PyHKIUU.
11 CdopmMysiMpoBaTh aITOPUTM HAX0XKJEeHHUS1 ypPaBHEHU N aCUMIITOT U
MeTO/lbl HAXOX/IeHUsI UX B pefakTope Mathcad.

12 TlepeyncaUTh TUNBI 33424 JJUHEHHOTO MPOTPaMMUPOBAHUS.

13 CdoopmysinpoBaTh 3jieMeHThl MaTeEMaTUYeCKOU MOJeJIU 3374
JINHEWHOTO MPOrpaMMHUPOBaHMUS.

14 U310KUTH AJITOPUTM pelieHUd 3a4a4 O IIJIaHHUPOBAHHUH ITPOU3BOACTBA
H 3a/1a4 OIITUMAJIbHBIX TEXHOJIOTHU.

15 V3/10)KUTh aJITOPUTM pellleHHs] TPAaHCIIOPTHOM 3a/1a4H.

Bpems BbeinnosiHeHUA: 20 MUH.

IlepeyeHb 06'bEKTOB KOHTPOJIS

HaumenoBanue 00beKTOB
KOHTPOJIA H OLHCHKH

OcHoOBHBIE NMOKAa3aTeIN OlleHKH pe3yjabTartra

31.0OCHOBHBIE METO/IbI PEILICHUS
MIPUKIIATHBIX 33734 C TTOMOIIBIO
KOMITBIOTEPHOM MPOTrpaMMBbI
«Mathcad» B obnactu
poeCCUOHATBHON JEeSITEIbHOCTH.

-Ilepeuncienne OCHOBHBIX 3JIEMEHTOB
penakropa.

-M3n0:KeHne CTpyKTypbl MaTeMaTHYEeCKOM
MOJIENH 3a/1a4 JIMHEHHOTO MPOrPaMMHUPOBAHHUS.

Kpurepuu oneHku:

- OlleHKa «OTJIMYHO» BbICTABJISIETCSI 00YYaIOIEMYCSl, EC/IU €T0 OTBET Oe3
OIIHOOK,

- OILleHKa «XOpOIl0» BBICTABJISETCS 00y4YamIeMycs, eCIM OH JAOMYCTHUII
OJIHY OLIUOKY,

- OIleHKAa «Y/I0BJIETBOPUTEJbHO» BBICTABJISIETCS O0Yy4YalOIEMYCS, eCJIH
OH JIONYCTHUJI IBE OLUUOKHU,

- OIlleHKa «HEeYy/J0BJIeTBOPUTEJbHO» BBICTABJSAETCS O0Oy4awlleMycs,
eCJIU OH I0NYCTHUJI 6oJiee JIByX OIIHMOOK.

5 CIIMCOK HUCITOJIb30BAHHBIX UICTOYHHUKOB

OCHOBHBIE UCTOYHUKU:

1 I/IHTepaKTI/IBHbIe CHUCTEMDbI

Scilab, Matlab, Mathcad [3s1ekTpoHHBIN

pecypc] : ydyebHoe nocobue / WU.E. [lnemuHckasa [ ap.]. — IJIEKTPOH.
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TEeKCTOBble  gaHHble. —  Kasanb: KasaHckuMM  HallMOHaJbHbIU
Hccae0BaTe/NbCKMM TeXHOJOTMYecKUul yHuBepcuteT, 2022. — 195 c. —
978-5-7882-1715-4. — Pexxum Jl0CTyna:
http://www.iprbookshop.ru/62173.html

MeTozbl onTUMHU3ALMHU [IEKTPOHHBIA pecypc]: yuebHoe nocobue / E.K.

EpmoB [u ap.]. — ODJekTpoH. TekcToBble nAaHHble. — CII6.: CaHKT-
[leTep6yprckuit rocy/lapCTBEHHbIN aApXUTEKTYPHO-CTPOUTETbHbIN
yauBepcuteT, IbC ACB, 2022. — 89 c¢. — 978-5-9227-0597-4. — Pexum
pocrtymna: http://www.iprbookshop.ru/63634.html

JlonoJIHUTE/IbHbIE UCTOUHUKU:

[IaBn0Ba, O.A. Pemienue 3aza4 Ha IBM: MathCAD [3.1ekTpoHHBIN pecypc] :
npakTukym / O.A. [laBioBa. — DJJIeKTPOH. TEKCTOBbIe JaHHblE. —
CapartoB: By3oBckoe ob6pa3zoBanue, 2022. — 53 c. — 978-5-4487-0240-2.
— PexxuM poctyna: http://www.iprbookshop.ru/75275.html

Apoukasd, E.B. IkoHOMHKO-MaTeMaTUYeCKHEe METOAbl U MOJeJIUPOBAHUE
[9n1ekTpoHHBIN pecypc]: yuebHOoe nnocobue / E.B. flponkas. — 3/ieKTpoOH.
TEKCTOBbIe faHHble. — CapaToB: Au [lu Ip Mepua, 2022. — 227 c. — 978-
5-4486-0074-6. — Pexxum gocrtyna: http://www.iprbookshop.ru/69291
O6wue BONpPOChl MaTeMaTUKU. MaTeMaTH4yecKas JIOTUKA. Teopus 4uUCedl.
Anrebpa. Tonosorus. 'eomeTtpusd. [Tekct]/ YupeauTtenb Bcepoccuiickuit
MHCTUTYT Hay4YHOU U TeXHU4YeCKou MHPpopmanuu Poccuiickoil akageMuu
Hayk (BUHUTHU PAH). - M.: «<I[TPO-ITPECC», 2021-2023.

6 KPUTEPUU ®OPMHUPOBAHHUA OLUEHKHU I10 KAXKAOMY

OLEHOYHOMY CPEACTBY

YHnBepcaJleaﬂ INKaJIa O €EHKH OﬁpaSOBaTeJIbeIX AOCTI/DKeHl/lﬁ.

IIpoueHT KauecTBeHHas1 OLICHKA YPOBHS MOArOTOBKHU
pe3yJIbTaTUBHOCTHU bann (otmeTka) BepOanbHbrii
(TIpaBUIILHBIX OTBETOB) aHaJor
95 - 100% 5 O1inyHO
94 — 75% 4 Xopoiiio
74 —60% 3 Y noBneTBOpUTEN
BHO
MeHee 60% 2 Heynosnersopur
€JIbHO
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7 KOAU®UKATOP KOHTPOJIBHBIX 3A/IAHUNA

No n/n Tun oyernounozo Kpamxkas xapakmepucmuxa Ilpeocmasnenue
Koo cpedcmaa OYEHOUHO20 Cpedcmaa OYEHOUYHO20 CpedCcmed 6
OYeHOUH ¢onoe
020
cpeocme
a
1. JlenoBas w/unu poseBas | CoBMecTHasE JEATENbHOCTh rpymmbl | Tema (mpobiiema),
urpa oOydJaroImuxcs M MpernojaBaTelsis MOJ | KOHIENIUs, pold U
yIpaBJIeHUEM  TperojaBaTeNisi  C | OKHIAEMBIN pe3yabTar
[eNbl0  pemieHuss  yu4eOHBIX |
npodeccuoHaTbHO-OPUEHTUPOBAHHBIX
3ama4y myTeM UTPOBOTO
MOJIETTUPOBAHHUS peanbHOU
npoOnemMHoi cutyaruu. Ilo3Bomser
OLICHMBATh YMEHHE AaHAIM3HPOBATH U
pemiaTth TUTIYHBIE
npodeccuoHanbHbIe 3a/1a4u
2. Keiic-3amaua Y4eOHbIii Marepuan nogaercs | 3agaHusl JUisl pelIeHUs
CTyJIGHTaM B BHUJIe TIpo0ieM (KeHCoB), | KEHC - 3a1aun
B KOTOPBIX oOyyaromumcs
npeyIaraeTcss OCMBICIUTH PEaTbHYIO
npo(eCCUOHATBHYIO CUTYaLUIO IS
peleHns JaHHOM MpoOsemMbl. 3HAHUS
nproOpeTaroTCs B pe3ynbTare
aKTUBHOM M TBOpYECKOW pabOThI:
CaMOCTOSITENIFHOTO  OCYILECTBJICHUS
TeNeronaranms, coopa HeoOX0IuMOi
uH(popMaIu, e€e aHajan3a C PasHBIX
TOYEK 3peHus, BBIIBIKEHUS
TUIOTE3bl, BBIBOJOB, 3aKJIIOYEHUS,
CaMOKOHTPOJISL TIpoIecca MOTyYCHUs
3HAaHUU U €Tr0 Pe3yNbTaTOB.
3. KomnoxkBuym Cpencrto KOHTpPOJIA ycBoeHus | Borpockl mo Temam /
yueOHOro marepualia TeMbl, pasjiena | pa3aenaaM JUCHUTUIHHBI
WIN pa3zieinoB TUCIUTUIAHEL, | WA
OpPraHU30BAHHOE KaK yueOHOE 3aHATHE | TPOPECCHOHATBHOIO
B BUJIE co0ece0BaHUs | MOIYJIsS
penojaBaressi ¢ 00yJaroIuMHCS.
4. Kontponbhas pabora Cpencrto MIPOBEPKHU ymeHni | Kommiexr
NPUMEHSTh IOJNyY€HHBbIE 3HAHUS JUIS | KOHTPOJIBHBIX 3aJaHHM
peleHns 3a/ad ONpPEe/eJIeHHOro THUIMa | M0 BapUaHTaM
110 TEME WJIN pasieny
5. Kpyrmbrit cron, | OneHouynsle cpenctBa, no3posstomue | [lepeyeHs
THMCKYCCHS, JMCIYT, | BKIIOYUTHh OOYYalOUIMXCS B IPOLECC | AUCKYCCHOHHBIX  TeM
ne0aThl o0CyXXJIeHHSI ~ CIIOPHOTO  BoMmpoca, | AJs MIPOBEICHUS
npoOieMbl M OLEHUTh UX YMEHHE | KPYIJIoro cTOna,
apryMeHTHPOBATh COOCTBEHHYIO | IUCKYCCUH,  JUCIYTa,
TOYKY 3pEHUS nebaToB
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[Toptdonumo

IleneBas mombopka pabOT CTy/AEHTA,
packpbIBaroIas €ro WHANBUAYAIbHBIE
oOpa3zoBarenbHbIE  JOCTHXKEHUS B
OTHOW WU HECKOJbKHX YYCOHBIX
TUCHUIUIMH, B MPOoQeccrOHAIbHOM
MOJYJIE.

Crpykrypa noptdomano

[Ipoekt

KoHeuHblld MpOAYKT, MOTy4YaeMblil B
pe3yabTare TJTAHUPOBAHHUS u
BBITIOJTHEHUA KOMIIJIEKCA y‘IC6HBIX )41
MCCIIETIOBATEIhCKIX 3aJIaHuH.
[To3BomnsieT OLIEHUTh YMEHHUS
oOy4Jaronmxcs CaMOCTOSATENEHO
KOHCTPYMpPOBaTh CBOM 3HaHUSA B
MpOIECCe  PElICHUs MPAKTUYECKUX
3a/1a4 ¥ npobIeM, OpUESHTHPOBATHLCS B
MH(OPMAITMOHHOM IPOCTPAHCTBE H
YpOBEHb c(hOpMUPOBAHHOCTH
AHAJIMTHYCCKUX, HCCICA0OBATCIbCKUX
HAaBbBIKOB, HABBIKOB MNPAKTHYCCKOI'0 U
TBOPYECKOTO  MBbIIUIEHUA.  MOoXeT
BBITIONHATHCS B MHAUBHUAYAIEHOM
MOPSJIKE MJIM TPYIIION 00yJaronmxcsl.

Tema rpynnoBbIX W/uiamn
WHIBUIYyaIbHBIX
IIPOEKTOB

Pacuetno-rpaduueckas
pabora

CpenctBo MPOBEPKHU YMEHHI
MPUMEHATH MOJIyYCHHbIE 3HAHUS 110
3apaHee ONPEIECICHHOW METOAMKE IS
pelieHus 3ajad  WIM 33JaHui 10
MOJAYJIIO WU AUCLUIUIMHE B IIEJIOM.

KoMnmekr 3amanuii misg
BBITIOJIHEHUSI PACUYETHO-
rpaduyaeckoit paboTsI

Pedepar

[TpoaykT caMOCTOATENBHOW pPabOTHI
CTYJICHTa, TPEJACTABISAIOMMUA CO00M
KpaTKO€ W3JI0KEHHE B MHCHMEHHOM
BUJC HOJ'Iy‘IeHHI)IX pGSyHBTaTOB
TEOPETHYECKOr O aHaiIM3a
ONpENeNIEeHHOW TEMBI, TJ€ aBTOP
pacKkpbIBaeT CyTh uccueayeMon
npoOieMbl, TPHUBOJAUT  PA3THUIHBIC
TOYKU 3pPEHUs, a TaKkKe COOCTBEHHBIE
B3TJIs1AbI HA HEC.

Temsr pedepatoB

10.

Jloknaz, cooOmieHmne

[TpomykT camMoCTOSATEILHON pPaboThI
CTYJEHTa, TMPEACTABIAIOMUN CO00i
nyOonuyHoe BBICTYILUICHHE mno
MIPEJICTABJICHUIO MOJTy4YEHHBIX
pPEe3YyNbTaTOB PEILIEHUS OIpeAeSICHHON
TEMBI.

TeMbl
cooO1eHnii

JIOKJIaJ0B,

11.

Tect

CpencTBO KOHTPOJIs, HAlPaBJIEHHOE
Ha MPOBEPKY YPOBHS OCBOCHMUS
KOHTPOJIMPYEMOT'0 TEOPETUIECKOT O 1
IIPAaKTUYECKOIr 0 MaTepuana 1o
JUJIAKTHYECKUM €TMHHUIIaM
JUCHUITIINHBI I
poheCCUOHATBHOIO MOTYJIS.
Cucrema cTaHJapTU3UPOBAHHBIX
3aJaHNM, TTO3BOJISIONIAs

Doun
3aJlaHuH

TECTOBBIX
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aBTOMATHU3MPOBATh NPOLENYPY
U3MEPEHUs YPOBHS 3HAHUM U YMEHUU
00yJarIMXCs

12. Dcce CpencrTBo, TO3BOJISIONIEE OLECHHUTH | TeMaTHKa 3cce
yMeHue oOyyaromerocss MUCbMEHHO
W3J1arath CyThb MMOCTABJIEHHON
pOOJIEMBI, CaMOCTOSTEIIbHO
MIPOBOJIUThH aHAIN3 ITOU MPOOIEMBI.

13. [Tpaktuyeckue paboOTHI | DTO 3a7aHUs, C MMOMOIIBIO KOTOPBIX Yy | Bumsl: Habro/1eHue,

(TIpakTHYeCcKOe 3aJaHNe) | yJalTuxcst dhopmupyrOTCS U | U3MEpEeHune, OTIBIT,
pa3BUBAIOTCS MPaBWIbHBIE | KOHCTPYUPOBAHHUE U JIP.
MPAaKTUYECKUE ICHCTBHSL. 3aJaHNS TSt

MPAKTUYECKUX PabOT

14. JlaGopatopHble paboThl | DTO TpOBEAEHUE YYaUIUMUCA 1O | 3ajaHus TUIS
3aJaHUI0 TIPETNOAaBaTeNs ONBITOB C | JIAOOPATOPHBIX paboT
HCITOJIb30BaHUEM puOOpPOB,

NPUMEHEHUEM  WHCTPYMEHTOB U
JIPYTHUX TEXHUYECKHUX
MIPUCTIOCOOJICHUI.

15. OT4eThI 10 MpaKTUKaM CpenctBo KOHTpOMs, Mo3BosOmas | Buasl pabor u 3amanust
o0ydJaromemMycsi MpoJIeMOHCTPHPOBATh | HA y4eOHYI0 u
0000OIIICHHBIC 3HAHWS, YMEHHS U | POM3BOJCTBEHHYIO
MPAKTHYECKUN OMBIT, IPUOOPETEHHBIE | TPAKTHKY
3a BpeMs MPOXOXKICHHUS y4eOHOU u
MPOU3BOJICTBEHHOM MNpPakTUK. OTUETHI
1o MIpaKTUKaM MO3BOJISIIOT
KOHTPOJIMPOBATh B IIEJIOM YCBOCHHE
OK u IIK o603nauennbix B OITOII.

16. 3aganue Ha BKP | [lepeuenbr  ocHOBHBIX  Bompocos, | BKP CIIO

(IUTIIIOMHBII MPOEKT, | KOTOPBIC JOKHBI OBITH PACKPHITH B

JTUTIIOMHas paboTa) pabore, a TaKKe YyKa3aHUsS Ha
OCHOBHBIE uH(pOpMaIMOHHbBIE
HCTOYHHKH.

17. Ompoc Cpencto KOHTPOJIA 3HaHuM, | COMCOK BOIIPOCOB IO

MOJTyYEHHBIX HA 3aHITHH TeMe/TeMam
JVCIATUTAHBI, W
pohecCuOHATBLHOT O
MOJIYJIS
18. Ilepeuens Bompocos(uist | Cpenctso KOHTpPOJIA 3HaHuM, | CIMCOK BOIIPOCOB
JK3aMeHa,3a4yéTa) MOJYYCHHBIX B pE3yJbTaTe H3y4YCHUs
TUCIUIUIMHBI,  MPOQecCHOHATBEHOTO
MOJTYJIS
19. [Tepeuens 3amanuii (mist | CpenctBo KOHTPOJIS ymeHui, | Criucok 3a1anuid

HK3aMeHa,3a4éTa)

MPAaKTUYECKOr0 OIBITA MOJYyYEHHBIX B
pe3yabTare W3y4EHUS JUCLUANIIAHBL,
poheCCHOHATBHOI0 MOJYJIS

NOAMVCAHO

YTBEPXXJEHO

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY,
3aBeaytoLwmii METOANYECKUM KaBUHETOM

®rsoy BO "PrerTy”, PFP%

5 CaBenbeBa Onbra BukTopoBHa,

3aM. ampektopa PCCK «PIPTY» no YP

®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa,
[vnpekTtop PCCK «PIPTY»

Onepatop 340 000 "KomnaHus "TeH3op"

18.10.24 14:34
(MSK)

18.10.24 15:46
(MSK)

18.10.24 15:49
(MSK)

MpocTtas noanucb

MpocTas nognucb

Mpocras nognucb




